Defects in a quinol oxidase lead to loss of KatC catalase activity in Pseudomonas aeruginosa: KatC activity is temperature dependent and it requires an intact disulphide bond formation system.
Mutation or overexpression of the cyanide-insensitive terminal oxidase (CIO) of Pseudomonas aeruginosa leads to temperature-sensitivity, multiple antibiotic sensitivity, and abnormal cell division and failure to produce a temperature-inducible catalase [G.R. Tavankar, D. Mossialos, H.D. Williams, Mutation or overexpression of a terminal oxidase leads to a cell division defect and multiple antibiotic sensitivity in Pseudomonas aeruginosa, J. Biol. Chem. 278 (2003) 4524-4530]. We identify this enzyme as KatC, a newly described catalase from P. aeruginosa. Loss of KatC activity leads to temperature-dependent hydrogen peroxide sensitivity, which correlates with its temperature-inducible expression pattern. This is the first description, to our knowledge, of a temperature-inducible bacterial catalase. The transcription of katC is not affected in strains lacking or overexpressing the CIO, indicating that a post-transcriptional effect leads to loss of KatC activity. Disulphide bond formation is affected in strains lacking or overexpressing the CIO. This is shown by reduced activity of the extracellular enzymes lipase and elastase, and an altered pattern of redox states of DsbA, a key protein in disulphide bond formation in P. aeruginosa, in these strains. Moreover, a dsbA mutant had no detectable KatC activity, demonstrating that an intact disulphide bond formation system is required for KatC activity and thus explaining the loss of this catalase in the cio mutant and overexpressing strains.